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— /K 2 - 7 -T 7/V* p 7*^^ - 2 - /<— 7 IV* u 7tf-?"y& 7 — /l^W £> 

olX *3BM^^3r7SHft^ CD T-«&*i5^-7/M-p7t*^^/W 
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20 mv>ffi& k-fZ<D& 1, S^JBETJtiO. l~10MPa,SM 
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-€rtX, #»0lfc:*5tt3--#a; C 2D -e*$*i5><-7/i'*P7/-ri'7vu 
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y7/-/Hli:tX 2-H-2-A?— 7^n7/vy^;- /K 2-^f 
/U- 2 7/M-p7^>'7 7— /K 2 -^iV- 2 7/M*p77' 
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2 -^7^7^Pif^- 2 -A-7;^a7^7^ 7 — frltW'*— 7 
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< fi^ff T-fc 19 , 1-24 f^m. L < « 3 ~ 6 ^T'fc 6 0 

15 $f*L<liO. 5 — 1. 0*fr/V y hfrXhZo 

v ff-frrx^vy^^r try n, N-v^^r^y 

>^pptJ>^A, EMfMfc&Jlf, 1, 2-v f ^PP3ii5'^i*<D^n^^b^ 

/i-m*g!£> ^Mf^ ^^^V^ir<DHg^^t7K^m^ ^ 

25 ^LT, ^(DM&fDKfc&mz^Xn. 8-1 0 O'Cir-fS 

r<h#-e£.5tfs, -7 8'C~^©t&ffli:i-5^dW*b<s ££I±73ttO. 
l~10MPa % K^F^J41~2 4W, t< fi 1 ~ 3P#fflT'ifc5, £ 

V^5, #£L<fiO. 5~1. OWy^^T'fcS. 
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i. o^/K/y >- h/i^-efc5„ 

15 -MkJi. 7JUl7A^Jl, n-7*f/HJf^A, sec-7f;HJfK te 
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LTIi, v^/i^^tvK fh7tKP77^ S^^MJ-^fc if 

20 & N w^^, *^uyt£¥(D%mmmt*mm&m&m^btiz>o 

25 1" Lfc&gT-tt&V^ pp on Wmtfcm. 1, 2 
-v?^npj:^^^ir^Npy^«ffc7Km^ *<f9y* 
yt£X<D!fcffimm\vm?mm. -<y^y. h^y. *i/yy%z<D%&m 
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I^lOOtOiSIti)!), g&JETJliO. l~10MPa, &J&B#Fpi1fi 1 ~ 
2 4ftm. »*U<fil~6^-Cifo5o £*>K, Sit SljfOft 

©&gfi, ttS«S*««rt-C*>ntfiV^ % #*L<fiO. 5-1. 
5 h^T$>5 0 

( 1 ) R 3 2>M ^/WS. ^/US©}§£ 

15 /l/^W^i/^A^ K (RMgCl) > 7/l'^^v'!?Ayo-7 

-< K (RMgBr) x TA/^^^JAT^*^ K (RMg I) ^ffl 

< JSO'C-^fi) T% ltl~2 4^ffc5, fcfci%mz.mM 

znzmnvmrnte. mmmmMx-htiti^tK &$.l<&o. 5~i. 

20 0*JV/}) y \>^XhZ> 0 

6„ mmtLX, v'jc^ji-x/K 7F7tK077>, i?***^©* 
-f/^, ^riJ->\ ^-f9^. a-tt^Vfc'ikfrm^ h^x. 

/I^y^?i> (RLi) „ *STA'*A'*1'ArTjr* 9 sVJK*ta.'7}s*- Y (R 2 L 
iCu) aH£ffl£*L3o ^©SJS&ttKo^Ttes ^BETs ii#-7 8~2 
OOt: (ffSlXttOlC-MD T\ ii^l~2 4^T**>5o 

30 <f*0. 5~1. OW!J ^ h/K'fc5. 
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5 (Rf Si (CH 3 ) 3 ] £^£&T^D*^LT#£*l5o 

^«7A7/w^-y k c (c 4 h 9 ) 4 nf) ^ffl^nSo M¥©EJE*#teov^ 

10 Tfi, #JEET> «3?-7 8~2 0 Ot (#SL<f40t>'M) T\ K&B#BSj 

fc£kftx-$>inrti£\<^s #£L<teo. 5~i. o^/y 5/ h/wT-fc^o 

(D^-7/i'tn7^;i'7^t^ K (Rf I) {cJ;5*/^=/w£^#An 

sje& maw* M^Tx iisfi/^7^Dr^7^^ k 

15 (Rf I) £Kf£:£i*\ ^^^-C^PTK^LT^Pjtt^o UT, *J 

^r*>\ *99^m(»mMm%k. n, N-^f/nsw^K, 

/l^W**^ K4£fdM£/B£it5 0 LT, (Z n) /v>>* P'O 

9*J=.=.ASf-9lsi?9 b!) K (C p 2 T i C 1 2 ) (*#&) 
20 |»^©RJS*fMCoV^TH:, ^ffTs lift- 7 8 ~ 2 0 0<C (#£L<l*0~ 

100*0 x\ Kmmmits iti-2 4^ts>5, sjs^c^^-bts 

8i(**©8£i^ ^i?p^fl?^rtT-fen««J:v^ #£b<l*o. 5~i. 0* 

JR&Jfctti*fc5*W$i&ttu Prates **MfttW44Wtftt:fctfH, ft^ittttSC 
^WHM4 ©g* £ *l3 MttiHofm', »*H4|rI-UW4 if <D®mffiMM. 

wteWM*m9mmixtoi£ zomm. mm^mn ^*4 ^© =*~r v 
p^tt, raw*, *7r->f^-©«wWs mm -mm 
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KO. 4$yy*/Wl/ (5. 0 i- y^/W £^o< »? £j&TL£: 0 Z0)T?}) 

77^3^fh7t Ko77>5 5 y y j/ Wi'T-2[!lifcl^A/fc D -tur, 

HI. 4g (2. 9^y^) lR${i5 9%-Cfcofc 0 

20 ZZX''&t>titi/<— yivisru- l -T?-W*f-frTV V 'McoivCtt* 

/KaM*Ri5>7fefe (NMRjSfe) K<fc55ttfr<£>i£J^ 'H-NMR [2 7 0MH 

z) fc*5V^T^ 6. 16 (dd, J, irtUB = 10. 4Hz, J ge . = l. 5H 

z, 1H) x 6. 2 5 (dd, J Tic . trons = 1 0 . 4Hz, J vl „ l5 = 16. 3 

Hz, 1H) , 6. 64 (dd, J ,,0-cu = 1 6 . 3Hz, J g8 . = l- 5Hz, 

25 1H) KRllXaSS&feiU 13 C-NMR (6 8MHz) fc*5V*Tx 12 

3. 4, 1 3 6. 1 2, 1 5 7. 4 7 (Cfttt#B& kftTt, l9 F -NM 

R (2 54MHz) d^Tte, -221. 55 (s, 3F) . -12 1. 1 

7 (s, 6F) x -114. 61 (s, 6F) KRlRtf*®* btlfc 

X^fu-? b?y7j~nmfttiT<D&%:i*. 4 7 6 (M + , 2. 4%) , 4 5 

30 6 (1. 8%) x 5 5 (1 0 0%) T-fcofCo 
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mtvyj ko. 4 9 s; y v y (5. o s: %m\<^tcm*. m&m 

1 tmm\zLXRfc*ft^tz 0 
5 r<Z)i&£, B^iri-S^-^^-P-l-T^v^yu^^^ y h£# 
fc. HXgti: 1 . 6 g ( 3 . 3 ^ V *rfr) Xh <Q , 6 5 %Xfoitc 0 

Wmm.j&feftftte (NMRg) KJ: 5 #tff ^-NMR C2 7 0MH 

z) \Z&\,^X, 3. 03 (s, 3H) , 5. 88 (s, 1 H) , 6. 33 (s, 
10 1H) K&WWbblfo *7t, "C-NMR [6 8MHz] fcfcVvC, 18. 
34, 1 30. 46. 1 5 8. 7 9 b}ltc 0 3:7c, l9 F -NMR 

(254MHz) fcfc^THu -221. 65 (s, 3F) , -12 1. 18 
(s, 6F) , -114. 55 (s, 6F) KMWM&bMto 
3:7c, ^^^P"7h^77^ 4 90 (M + , 2 0%) , 

15 4 7 1 (1 9%), 6 9 (1 0 0%) Xh^tz 0 

(Da- (Y])yj^n^^jv) Tty/\<®tfuy4Y<r>Wfe 

^i2oo?yy?'hyi'©77^3ii, a - (mj^/m-u^/w) 

yyi^4 2. 0g (3 00^!)^) £A*K Mfc*5WC» 7t)V®.*/>7u 
20 7-TK7 0. 0 ?.])]} y {4 5 0 ^.V^M ^^<*)tM^X, mWV 
7c 0 Slt^T, l 3 StJW^/w^t-eJplRU^b. 2«FB8SJ«:$-erS 
r£{;:«fc«J, *^:^fe<DKJft&£#7c, 

2g 01X3*8 6. 6%) fcfcfc. wO£j&4&KoV^&^£B§#3fc8c (NM 
25 Rj£) K£5##f£fTofcij£m, 'H— NMR [2 7 0MHz) fc*5Vvttt6. 
9 1 (s, 1H) , 7. 11 (s, 1H) KlftftjftSB^&tl^ *fc» U C-N 
MR (68MHz) |I*J^XIt 120. 91 (quar, J M = 2 7 3. 
9Hz), 135. 25 (quar, J C<F3 = 31. 8 H z ) , 139. 28, 

161. 92 KKuxtfSfgtf) e>*i, a - ( h y ^ fvi') y /Wft* D 

30 7 Kt?*> 5 r t tfim £ tltc 0 
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(2) /<-7/^n-i-r^yf;i'-«- (h])?****^) Tpy 

ftfca- (hU7^n^f;v) 7^!)/^07^ K801mg (5. 15 

D^f/l') T? }) U-hZ'&tCo ItZSJil. 2g (2. 2 5!)^) -Cfc>5, 

^ r X*'&btitzs*—7Ji'*v - 1 -r^yf/v- o - ( h y 7/M*d p< ^ 
10 )V) TV y w- Mco^Tfi. (NMRfc) K,fc5##f©2& 

^ 'H-NMR C2 7 0MHz) l^fcV^T, 7. 92 (q u a r , J = 2. 
8Hz, 1H) , 8. 04 (quar, J = 2. 8Hz, 1H) £BRl|X#^«> 
P,H, tfc, 1J C-NMR (6 8MHz) 1^1/^ 121. 15 (quar, 
J C _ F = 2 6 8 . 5 H z ) , 131. 85 (quar, J c - ccra = 5 . 0 H z ) x 
15 132. 74 (quar, J c<n = 31. 8 H z ) N 159. 79 

$>t>tltc 0 t.tc, 19 F — NMR (2 54MHz) d&l^Tte. -2 2 1. 5 1 
(s, 3F) N — 121. 99 (s, 6 F) x — 1 1 4. 44 (s, 6F) , 

-6 6. 4i (s, 3F) \z.ymt*mit>t>intc 0 

*fc> ^^Dvh^77^-IiM©m, 54 4 (M + , 5. 
20 4%) N 5 2 3 (4. 3%) , 1 2 3 (1 0 0%) T'foofc„ 

( l ) 2 - * fvw- 2 — y tv* d r 9-* v 9 J —)^<oWt 
/W^to-2-7^^/y2 4. lg (6 0$y^V) &5 005 
y y y Wwo-T-xS^x^lCAtk ^r^^Lfc^^/u^— t^^I 8 0 
25 5 y y y hfr&Mx.®M£&tz'&, 77^3»:oll m#U*ri^ 3* 
)V /\) y ytv<ot=J-/v^ A^n-r-Y Kffift 2 1 5 JJ !> y M' (6 3 5 

30 1"5ri:T% i|S^^2 2. 9 g t©t»^*7Aia^»U 
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(19. 4^!)^) -CfcO, lR$te3 2. 3%T*fcofc 0 &*S, #X^nK 
J:5^{i84. 1% [a rea] t'fcofc, 

5 »«t«*i»»3t* (NMRjfc) I^J:5^«f©IS*s 'H-NMR (5 0 0MH 
z] ^*5^T. 1. 8 1 (s, 3H, CH 3 ) fcRtttfRfc&i'U f-fc, l3 C 
— NMR Cl 2 6 MHz) fc*3l*T % 19. 68 (t, J =13. 2Hz, 
CH 3 ) »d»lR*S»«)fcnfc. "F-NMR (471MHz) jCfcSVT 

li N -2 23. 1 1 (s, IF, d or e) % -2 2 2. 7 1 (s, IF, 

10 e or d) , - 217. 94 (s, 2F, a) , -1 23. 6 2 (qua 
r, J = 24 0Hz, IF). -121. 11 (s, 2F, f) , -118. 
52 (d, J = 271Hz, 2 F) x —117. 46 (s, IF) x —116. 
90 (s, IF) s —116. 34 (s, IF), -114. 39 (d, J = 
2 7 1Hz, 2 F) \Z.%LWmib htltZo 

15 #**P^h^7 7*-M#W©*S*M:, 418 (M + , 0. 3 

8%) , 40 3 (6. 0%) > 131 (8 5. 2%) N 6 9 (1 0 0%) X'h 

Tji&T&Elkmmfe (DSC) KXZmiti* 69. 7~79. 5^ 

20 u±.<Dft%7-9\z&zmmm(oifc^ y^mm^mCit. 
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(2) 2 - ^ f ;k 2 -^-7/^o 7 ^ ;M ^ ^ V V<DU& 
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2-*?tu-2-a?— 7^tB7^y^ /—^O. 8 3 6 g (2. 0^ 

y^e/u) £5 o 5 y y > v wr^m.? ? *=»{ca*u t-^f h^t K.07 

7?y0. 335!l!)yh^ (2. 4 $ y ^-/u) t / V 'l&Z? d ?4 KO. 

5 2 2oyy^ (2. o5:y^/u) ^nx.m^«r^ufc 0 is^tK^^ 

-^7;^0-2-7^yW^!l i'- r- Sr#fc„ ilXftttO. 17g 
10 (0. 35 5U^) T-ifoU, l|K^(il7. 5%-efcofc 0 fc*5 x #*^Pfc 

<t<5^tt9 7. 6% [area] T-fcofc 0 

rrT-#P>tlfc2-^^/U-^-7/^P-2-T^^^M^^ y W- 

Mcovvftt, (NMRft, CDC1,) K«t 5 

'H-NMR (500MHz) Ulfcl^T, 1 . 9 3 ( s , 3 H, f) , 2. 1 
15 6 (s, 3H, c) % 5. 71 (s, 1H, a l) , 6. 12 (s, 1H, a 

2) {J:e5J|X^J6P>Hx ~£tc, l3 C-NMR (126MHz) KfcV^T, 15. 

04 (f), 18. 31 (c) N 128. 54 (aK 130. 5 0 (b). 

1 6 2. 3 2 (d) »CRJR* s »«>6>nfc. "F-NMR [4 7 1MH 

z) .|C*5VvCI4. -2 2 1. 6 5 (s, 3F) , -121. 18 (s, 6 FK 
20 — 225. 55 (s, 2F, g or j) , -209. 76 (s, 2F, j 

or g) , -121. 07 (s, 2F, k) „ -116. 72 (q, 6F, 

i) , -114. 3 0 (d, 2F, h) iZW&tfmfibtltz,, 
£fc, o-r f^57>f-Itl»1lfOgfttt, 48 6 (M + , 1. 

4%) N 4 00 (1. 4%) s 38 1 (2. 4%) % 181 (7. 1%) „ 8 
25 6 (1.00%) X'h^ti 0 

jjkmfe&mmife (dso kj-zm&i^ 54. 7-57. i'ct- 
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1, 3-^7^P7^y^y-/t-/l'"6 2. 3g (150^!)* 

>v) £■ 5 o 0 ^ y y y h/wtx%t7yx=iKAti, %z^^ f Jx- s f'>v=.— s r>v 

/UT$>2 5. 1 S ]) V y YJls (1 8 0 ? ]) ^/V) tT t )) sum? a y J Kl 
2. 2$yyj/hh;u (150? V %MzMW*ffii&^tz 0 1 ftffi'ik*. 

S^^rv 5 ^^/^— 0 5 U y y W^T*2|E]ffiV>&A,fc: 0 #^"C N 

io M*x-&zmz. mmm*®&i>ito *yMzx.*)%mu mmzmzLtcte 

(lift*: 18. 6g (39. 2 ? y ^) „ ft* : 2 6. 1 %, 
^:96. 5% [a re a]) £ 1 , 3-^-7;^o7^vyW7^!) 
h [31ft* : 8. 6 g (16. 2 ? y ^U) , ft* : 1 0. 8%, jf*t 
15 U®& : 9 5. 3% [a r e a] ] 

fil) ^fetU, 25. 4%©2-t Kp-1, 3-^7/l/tn7^ 

&2) 3-t Kn^>- 1 -^—y^ury-r^A^TP y U- h&tfl, 
3 -A , -7^D7yvyf/^7^ y hits IzMMWtob LT\ l 

20 0. 7%<E>2- t Kn- 3 -t Rn3r^- 1 -/^-7^P7^yf/V77 
yw-h&tfl8. 7%<£>2-fc Kp-1, 3-^-7/^0 7^-7^;^ 
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Mzo^-Ctt* mm%&vfa9titfe (NMRft, CDCl 3 ) fc±5»^ 

'H-NMR [5 0 0MHz] fc*5V>1\ 4. 9 5 (br, 1 H) % 6. 14 
(d, J = 10. 1Hz, 1H) , 6. 24 (dd, J = 10. 1Hz, J = 
5 17. 2Hz, 1H) , 6. 62 (J = 17. 2, 1 H) \Z.WSi1fiU*>bfa 
13 C-NMR (126MHz) fc*5Vvt % 1 2 5. 8 8 (CH 2 =) x 
1 3 5. 9 6 (-CH=) , 1 5 8. 0 5 (C = 0) fcRAWStt* fetlfc. $. 
fc x l9 F — NMR [471MHz] fc&V^Ttt, -219. 30 (s, 2F) x 
-120. 69 (s, 6 F) * -113. 61 (s, 6F) CW^gft^ 
10 tc 0 

fc$\*2t%m (IR) K£Z>#m<0&^ 1 76 5. 6 cm- 1 (C = 
O) fc»JRjflSB«>e>Hfc. 

SkK, ^H«^*SIJ^ (DSC) tiSB^tt, 6 9. 7~7 9. 5*0 

15 #feixfcl, 3-A , -7^D7^yW7^ U hfcol^X 

fi, (NMRj£, CDC1 3 ) laS^DT^fef, 'H-NM 

R [500MHz] fc*JV^Ts 6. 12 (d, J = 10. 9 Hz, 2 H) „ 6. 
24 (dd, J = 10. 9Hz, J = 16. 6Hz, 2 H) , 6. 62 (J = 
16. 6, 2H) fcm&mftbfr, "C-NMR [126MHz] IZ 

20 *5V^ 1 2 6. 0 9 (CH 2 =) % 1 3 5. 7 8 (-CH=) x 16 1. 5 
5 (C = 0) fcRlRtfR* bifcfc. SiTc, 19 F-NMR (4 7 lMHz) fc*5 
V^Tfis -219. 01 (t, J = 29Hz, 2 F) x —12 1. 19 (s, 
2F) , -1 20. 4 9 (d, J = 249Hz, 2 F) , -119. 07 (d, 
J = 2 6 4Hz, 2F) „ -1 1 7. 19 (d, J = 249Hz, 2 F) , - 

25 113. 81 (d, J = 29Hz, 2F) , -113. 49 (d, J = 264 
Hz, 2F) \Z.mL&m#> btltc 
£fc, Tfrftftfflk (IR) KX.Z>9tm<D&&, 178 1. 8cm" 1 (C = 

o) imm*mibt>titz 0 

j^mi^tm&m^. (dso kxzm&i*. 92. 4~io6. 

30 7X:X'foo1t 0 
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» # <d m 

1. TfB-«^ CD 

x 

o 

0-C-C=CH* [1] 
R' 
X 

Xtt7?II^ t KP^vvUg^fcttCH, =C (R ) COO-S (fcfcU 
10 2. TfB-J&ii; C2] 




cs: C2] «k rmatk^^ t^mtitzteh}) tT-^mzTjk^^ 

15 3. TiB-«it C3) 



R 3 




(5£ C3] cf\ R s tt*?vbg x 3t^S**:tt^**l~4fl5^'-7/u^-p 
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